






. Abstract:Basedon sampling()v~rtheperiod1976-1993in thesoutheastBrazilian
Bight,thedistributionof spawningof theBraziliansardine(Sardinellabrasiliensis)is
describedin relationtoenvironmentalconditions.The areaof intensespawningoccurs
in thesouthempartof thebightwherecoastalupwellingwaslessftequent.Spawning
intensityshowedhigh interannllalvariationandtheeggabundancein thesurveyarea
rangedITom99 billion eggsin tlle January1988cruiseto 4669 billion eggsin the
January1981cruise.Peakspawningtakesplaceonehouraftermidnightandeggshatch
outwithin 19hourswith a watertemperatureof24°e.





















The sardinefisherytakesplacein the coastal
regionof thesoutheastBrazilianBightbetweenos
and29°S,by smallpurseseiners. The Brazilian
sardineisanisolatedstockwithinthebight.It spawns




































MATSUURA: BraziJiansardinespawningin 1976-1993 35
Identificationof thesardineeggswasbasedonthe
literature(Matsuura,1971)andtheembryonicstagesof






stationi; Vi = volumeof waterfiltered(m3);di =
maximumdepthofhaul(m).







Yi,1 = 82.832e -0.21031-0.1139i+O.005Iii 1,4024 (2)
Statisticalestimatesof standardizedabundal1ceof






ollr caseas theaveragepercentageof zerostatioo:>
duringninecruiseswas73.3%inthesurveyareaand












highesteggabundancewas foundin the sOllthem
spawningareawhichextendedITomthecoastto the
(I)
100m isobathlinein mostcases.AlongtheRio de
Janeiro coast,sardineeggswerefoundat coastal
stations.ThedistributionpattemintheJanuary1981
cruise was similarto thoseof thep.reviousfour
cruises,butthehighestdensityof eggs(13,608eggs




cruises. Only nineof 78 samplingstationswere
positivefor sardineeggs and the avcrageegg
densítywas the lowest (1.1 eggsm-2)(Table1).
No coastalupwellingwas observedat CapeFrio
region, but was foundaroundtheFlorianópolis
Island. The spawningareawasof only9,290km2
and ali positivestationswere dose to thecoast
(Fig.2t).
The last threecruisesshow a similaregg
distributionpattemwith three spawningareas:
Ubatuba~Santos,Iguape-Paranaguá,and São
FrancÍ!~cod Sul-FlorianópolisI land(Fig. 2 g,h,i).
The January 1993 cruise showeda higheregg
densitythan the othertwocruisesandalsohada
largerspawningarea (34,430km2).AlongtheRio
de Janeiro coast only minor percentagesof
sardine eggs werefoundnearshoreon thethree
cruises.










Time of spawningcanbe deducedfrom the
pre:>enceof earlystage ggsin planktonsamples.A
comparisonbetweensampling'..time and the
developmentalstagesof eggsis shownin Figure4.
MoststageII eggswerefoundaround23:00-07:00
hourswith an averagetimeof 02:42. Fromthe
equationof Lo etaI. (1996),theexpectedageof the
stageII egg is about1.42hoursafterspawningat
24°Ç. Therefore,the peak spawningshouldtake
placeat around 01:18. Theaveragetimetohatch-










Fig.2.Spawningareasof theBraziliansardine.Numbcrof sardineggspersquaremeterof seasurfaceispresentedbyblackdot.
Horizontaldistributionof watertemperatureat10mdepthisshownbyisolinewithnumberinOcoa)Deccmber1976,b)
January1977,c)January1978.

























14 16 18 20 22 24 26 28 30
Temperature
Fig.3.Temperatureandsalinityat 10mdepthof positivestationsof theBraziliansardineeggsiTom
ninesurveycruises.
Cruise No. Stations Numberof Percentagcof Meaneggno. Variance Spawningarea Totalno. SI.errorof
Positive Positivc (persquarem) (insquarekm) ofegg meano.
station stations(%) (inbillion) ofeggs
December1976 82 17 20.73 33.30 610.47 232\3 3039.50 24.71
January\977 69 18 26.09 7.63 \7.23 25640 696.30 4.15
January\978 82 17 20.73 27.24 27.24 20730 2486.20 5.22
January1980 42 \1 26.19 8.67 43.08 25190 791.20 6.56
January\98\ 42 \7 40.48 51.16 \300.99 42570 4669.80 36.07
January1988 78 9 11.54 1.09 0.45 9290 99.00 0.67
January\991 88 13 \4.77 2.99 4.11 \9730 273.10 2.03
December199\ 110 \9 17.27 1.27 0.3\ 21250 \15.70 0.56
January1993 110 29 26.36 15.01 85.25 34430 1369.60 9.23
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takenat stationseawardof the 100m line. The
standardsurveyareapresentedin FigureI hasa total
areaof 91,278km2. Thetotalnumberof sampling





















Most spawning took placein thesouthemarea
wherethecoastalupwellingwaslessfrequent.During






continentalshelf. Thepresenceof theSACW in the
botlomlayerof the coastalregionseemsto be
importantfor thecreationof thesardinespawning
habitat,as it impliesaninputof thenutrientrich
watermassin the euphoticzone.Anoceanicfront
is formed at theseabotlombetweenthewarm
CoastalWaterandthecoolSACWandrunsfromItajaí
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the poor spawningcontinueduntil the 1991/1992
spawmngseasons.
















& Perrine,1994;Cuellarel aI., 1996I(x snappers;
Lobel,1978forangelfish).
The durationof eachdevelopmelltalstageat
different temperatureshas been measured
experimentallyforsardine(Sardinopspp.)eggs.At
lowertemperaturethe developmentof crnbryosat
stagesVII, VllJ, andIX is delayedrelativeto other





Sardinellabrasiliensisis almostlinear in these
observations,withr =0.95. Goodness01'tittestsfor
regression(temperature-correctedag 01'cachstage
versus mean samplingtime) showcdthat the
curvilinearityof regressionwasrejectedwithp =0.05






















Asanoet ai. (1991)obtainedthe dailyembryonic
mortalityrateof 0.32for Engraulisanchoitain the
sameareafortheBraziliansardineandLoetai.(1996)
obtained0.12 for Sardinopssagax in southem
Califomia.
Totaleggproductionestimatedfor ninecruises
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iniciaisdo ciclode vidada sardinha-verdadeira,
Sardinellabrasi/iensise da sardinha-cascuda,
Harengulajaguana,(Pisces:Clupeidae)e nota
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